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THE WEATHER AND CIRCULATION OF JULY 1958
Heavy Precipitation Associated With a Trough in Central United States

CARLOS R. DUNN
Extended Forecast Section, U. S. Weather Bureau, Washington, D. C.

1. 30-DAY MEAN CIRCULATION

The outstanding feature of the monthly mean circula-
.tion pattern at 700 mb. for July 1958 was the large-ampli-
tude wave which extended from the central Pacific to
central North America (fig. 1). The circulation in the
remainder of the Northern Hemisphere was characterized
by blocking over the North Atlantic, with the westerlies
strong and displaced well to the south. Over Eurasia a
weak flow of rather chaotic nature existed with many
truncated troughs and ridges. '

Another striking characteristic of this July’s circulation
was the large percentage of troughs and ridges which were
located in climatologically infrequent positions. Klein
and Winston [2] have showed that 30-day mean troughs
and ridges have climatologically preferred regions of occur-
rence (fig. 2). A prominent aspect of their statistics is
the small longitudinal width of the bands of high fre-
quency, and the rather extensive in-between areas where
very few, if any, troughs or ridges were observed during
their period of study. In order to compare this July
with the long-period frequencies, the 30-day mean trough
and ridge locations for July 1958 (taken from fig. 1) have
been superimposed on figure 2A and 2B, respectively.
This July a minority of the troughs and ridges were located
in the preferred areas, namely, the troughs over California,
northeastern Canada, southern Russia (between the Black
and Caspian Seas), and eastern Siberia. On the other
hand, this is the first July since the records began in 1933
that a trough has been observed in the eastern Bering Sea.
The activity in this trough is attested by the high inci-
dence of cyclones in that area (Chart X). Furthermore,
the troughs which were observed in the central United
States, Atlantic, and western Siberia were located in
relatively unfavored areas. Quite similar statements
may be made about the ridges. Most important to the
Western Hemisphere were the unusually located ridges
over New England and just off the Washington-British
Columbia coast. Because so many of its major compo-
nents were not in their usual regions, the mean circulation
of July 1958, taken over the entire Northern Hemisphere,
was of a type seldom observed in midsummer.

1 8ee Charts I—X VII following p. 284 for analyzed climatological data for the month,

The pronounced nature of the trough and ridge systems
in the central and eastern Pacific, together with their loca-
tion in climatologically unfavored areas, resulted in major
height departures from normal. The largest of these were
a positive center (260 ft.) just off the British Columbia
coast and a strong negative anomaly in the central Pacific
which affected both the circulation and weather over the
United States. Vorticity flux from out of this Pacific
wave was strong and persistent enough to produce cyclonic
flow and below normal heights (and temperatures) over
most of the central United States, in spite of the continen-
tal (thermal) factors which normally support anticyclonic
conditions aloft in this area during July.

The circulation in June 1958 [5] was more typical of
summertime with a trough along each coast and a ridge
over the Rocky Mountains. During the month of June,
the trend was toward filling of the west coast trough and
more cyclonic flow over central United States. This trend
continued into July, as illustrated by the anomalous
height rises along each coast and falls over the Plains
(fig. 3). Confluence, which had been prominent in June
[5], still existed over the United States, even though the
California trough was weaker and the branch of southerly
flow therefore diminished.

Downstream in the Atlantic blocking was prominent, as
shown by the positive anomaly over Greenland and the
large area of negative anomaly to the south (fig. 1).
The westerlies were depressed and cyclonically curved
from the United States to Europe. A major cyclone track
was associated with these westerlies, resulting in a very
stormy July over central Europe. The cyclones which
formed over central and eastern North America had west
to east paths which converged near Newfoundland and
formed this major storm track across the Atlantic to
Great Britain (Chart X).

2. TRANSITION WITHIN THE MONTH

The mean circulation for the month was made up of
essentially two regimes. The primary pattern, which is
exemplified by a 5-day mean 700-mb. chart (fig. 4), was
characterized by a stronger than normal Bermuda High,
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Figure 1.—Mean 700-mb. contours (solid) and height departures from normal (dotted) (both in tens of feet) for July 1958.

Important

feature was the large-amplitude wave extending from the trough in the central Pacific to the trough in the central United States.

& major trough through the central United States, and
an abnormally weak trough along the west coast. There
was a pronounced ridge in the eastern Pacific and western
Canada, a low center in the eastern Bering Sea, well east
of the normal location, and a center of c¢yclonic activity in
eastern Siberia near 60° N., 120° E.

The secondary circulation regime of July 1958, which
is illustrated by another 5-day mean chart (fig. 5), differed
from the primary regime over the United States in that
the west coast trough was deeper and the center of

471727—58—8

cyclonic activity, previously over central United States,
shifted to the east coast. These dissimilarities are attested
by the height change between the two 5-day mean charts
(fig. 6), with rises in central United States flanked by falls
along both coasts. Upstream there was a shift of the
major area of cyclonic activity from the eastern to
the western section of the Bering Sea and a marked
weakening of the low center in eastern Siberia as the
blocking High over northern Siberia moved eastward
(fig. 6). Most of the month the primary pattern prevailed,
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Ficure 2.—Percent of time that troughs (A) and ridges (B) on
30-day mean 700-mb. charts were located within 10° longitude
intervals at latitudes from 20° N. to 70° N. for July, for the
period 1933-1955. The data were adjusted to an equivalent
basis with 10° at 50° N. as the unit. The lines of equal fre-
quency are drawn at intervals of 10 percent, with the zero line
heavier. Areas with frequency greater than 20 percent are
shaded. The light dotted lines are the normal 700-mb. contours
for July. The 30-day mean troughs and ridges for July 1958
from figure 1 have been superimposed (double track lines) on
the proper chart for comparison.

and the secondary one existed for only approximately one
week beginning immediately after the middle of July. It
should be emphasized that a complete reversal of the flow
pattern did not take place, and the circulation was never

JUNE to JULY, 1958 ~

Ficure 3.—Difference between monthly mean 700-mb. height
anomaly for June and July 1958 (July minus June) in tens of
feet. Anomalous falls in central United States were associated
with the appearance of the abnormal trough in that area.

completely divorced from the primary pattern. The flow
remained cyclonic over the North Central States; the
west coast trough was always weak, especially in the north,
and cyclonic flow persisted in the eastern Bering Sea even
during the secondary regime when a mean trough was
observed in the western Bering Sea.

One of the most interesting aspects of the primary
regime is the unusual location for this time of year of the
majority of the 5-day mean troughs. This, of course, is
consistent with the statements made earlier concerning
the 30-day mean troughs. The investigation by Klein
and Winston [2] further showed that 5-day mean troughs,
as well as 30-day mean troughs, occur in climatologically
preferred regions (fig. 7A). To show the persistent aspect
of the abnormality of the mean circulation, the geo-
graphical frequencies of occurrence of 5-day mean troughs
this July were computed and are displayed in a manner
identical to that used in the aforementioned study (fig.
7B). Troughs were counted which appeared on the twelve
5-day mean charts for July that are routinely computed
three times per week and centered two or three days apart.
The normally high frequency of occurrence over New
England and along the east coast of the United States was
supplanted this July by maxima in adjacent areas, namely
the eastern Atlantic and central United States. The
latter was a significant departure from recent years.
Equally anomalous were the high trough frequency in the
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Ficure 4.—5-day mean 700-mb. contours in tens of feet for July 8-
12, 1958. The trough in central United States was a charac-
teristic of the primary regime of July.

eastern Bering Sea and southward into the central Pacific,
and also the sharp maximum at 60° N. latitude between
120° E. and 130° E. longitude. Some of the troughs were
located in favorable areas. For example, the California
trough, although weak, was observed on most 5-day mean
charts, and the occurrence of troughs in the western Bering
Sea primarily during the secondary regime is discernible
in the frequency chart.

It is of interest to seek out “teleconnections,” or spatial
relationships, between features of the circulation. During
July 1958 there was a strong suggestion that the high
incidence of troughs at 50°—60° N. latitude between
120° and 130° E. longitude, an unfavorable area in
recent years for troughs, played an important role in
forming the abnormal pattern downstream. In accord-
ance with the familiar wavelength considerations and
spatial distribution of percentage frequency of sign of
height anomalies [3], troughs and subnormal heights in
this area supported troughs located downstream in the
eastern Bering Sea rather than in the more favored western
section of the Sea near Kamchatka. In turn, the eastward
displacement of the Bering Sea trough suppressed the
trough along the west coast of the United States and
supported cyclonic activity in central United States.
Inspection of the series of 5-day mean 700-mb. charts for
July 1958 revealed that in every case the trough in the
western Bering Sea occurred only when the trough at
120°—130° E. filled as the Siberian blocking High shifted
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Ficure 5.—5-day mean 700-mb. contours in tens of feet for

July 15-19, 1958, This chart is typical of the secondary regime
of July—troughs observed along the coasts but not in central
United States.
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Ficure 6.—Height difference between the 5-day mean charts for

July 812 (fig. 4) and July 15-19, 1958 (fig. 5) (July 15-19
minus July 8-12) in tens of feet. Isoline interval is 200 feet.
Heights increased in central United States but decreased in the
East and West as the circulation changed to a pattern more
typical of summer.
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FicURE 7.—(A) Percent of the time that troughs on 5-day mean
700-mb. charts were located within 10° longitude intervals at
latitudes from 30° N. to 70° N. for July for period 1947 to 1955.
The data were adjusted to an equivalent basis with 10° at 50° N.
as the unit. The lines of equal frequency are drawn at intervals
of 5 percent (except 10 percent for frequencies above 20 per-
cent), with the zero line heavier. Areas with frequency greater
than 15 percent are shaded. The light dotted lines are the
contours of the normal chart for July. (B) Same as (A) but for
July 1958. Isoline interval is 20 percent. Areas with frequency
greater than 20 percent are stippled; zero areas are hatched.
Note unusual high frequency of 5-day mean troughs in central
United States.
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eastward. Thus the abnormal location of the trough in
central United States was associated with equally abnor-
mal positions of the troughs upstream.

3. 30-DAY MEAN WIND FIELD

At the 700-mb. level the jet stream was well organized
over the Western Hemisphere (fig. 8), but not over Eurasia.
In the former region its axis had larger amplitude, i. e.,
meandered farther to the north and south, than the normal
jet stream for July (dashed line in fig. 8). In the central
Pacific the well-defined jet axis was south of normal, but
it turned abruptly northward and passed over north-
western Canada before dipping sharply southward to sub-
normal latitudes again over eastern United States and
the Atlantic, where blocking dominated.

The two principal wind speed maxima were found in the
abnormally located oceanic troughs which were deep in
the north but were unable to penetrate to the south because
the zonally oriented subtropical ridges remained strong
(fig. 1). The resultant intense height gradients supported
wind speeds 3 to 7 m. p. s. above normal (fig. 8B) in these
jet maxima.

Similarly in the United States the stream of westerlies
flowing southward through the trough, located where
ridges are more commonly found, resulted in supernormal
winds over most areas of the central and eastern States.

Weaker than normal winds in the northeastern Atlantic
were a manifestation of the blocking in that area. And
subnermal wind speeds over northwestern United States,
associated with the weaker than normal trough in that
area, were noteworthy for their pronounced effect on the
local weather (see section 5).

4. AIRMASSES AND DAILY FRONTAL POSITIONS

The planetary wave of large amplitude centered over
western North America resulted in frequent advection
of cool, polar airmasses into the central United States,
and the temperature of the lower Jayers of air averaged
below normal in this area during July (fig. 9). Several
Highs had tracks extending from western Canada into
the northern Plains and then eastward across United States
(Chart IX). The frequency of anticyclone passages
was computed (within 5° latitude-longitude “boxes” at
45° N.) for July 1958 over the Western Hemisphere, and
seven Highs, the maximum for the entire area, passed
through the box centered over Lake Michigan. The
pronounced 700-mb. ridge in the West and the weak ridge
in the East were attended by warm air masses and few
anticyclonic centers at sea level.

Since the cool airmasses repeatedly penetrated un-
usually far south in central United States, an active
frontal zone was frequently located at rather low latitudes
for July along an east-west band from the Middle At-
lantic States to the southern Rocky Mountain States
(fig. 10). Quite often in July, fronts remain farther
north than this along the northern tier of States. This
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FigURE 8.—(A) Mean 700-mb. isotachs and (B) departure from monthly normal wind speed (both in metérs per second) for July 1958

Solid arrows in (A) indicate principal areas of maximum winds and dashed arrows their normal July positions.

Regions with speeds

greater than 12 m. p. s. have been stippled. Jet maxima were located over the Pacific and Atlantic oceans, and wind speeds were

above normal over central and eastern United States.

July, fronts were observed on 15 or more days in the
middle latitudes of the United States, with an extreme of
24 days with fronts in the Kansas-Missouri region.

This month we had an excellent illustration of the
expected simultaneous relationship of several meteoro-
logical parameters. Extending from the central United
States to the Northeast, there existed a confluence zone
(ig. 1) and jet stream with attendant super-normal winds
(fig. 8). Associated with these circulation features were
& strong north-south temperature gradient (fig. 9) and
narrow band of high frequency of days with fronts (hg.
10) Along this active zone, showers were frequent, and
the total precipitation for the month was large.

5. WEATHER OF THE MONTH
PRECIPITATION

July was a wet month over most of the United States
(Chart II, Chart IIT A, B). Vast areas received more
than the normal amount, and some regions reported 3 to
5 times the usual July rainfall (Chart ITI-B). In the
central areas of the United States and in the Northeast
extreme amounts from 5 to 15 inches (Chart II) estab-
lished many new station precipitation records. No less
than eleven stations in this area, which have long periods
of record, reported all time high precipitation amounts

for July (table 1). Springfield, Mo. and Parkersburg,
W. Va. even had their wettest calendar month on record.
Other stations, although not reporting record-breaking
amounts, had more rainfall than any July in recent
years—many since the turn of the century (table 2).
The inclusion of Billings, Mont., in table 2 indicates the
heavy precipitation regime which occurred in parts of
the northern Rocky Mountain States. This July’s
heavy rainfall, besides being associated with the abnor-
mally cyclonic flow, confluence, jet stream, and frequent
fronts over central areas of the United States, was also

TaBLE 1.—New precipitation records made in July 1958

Total
monthly | Date
Station precipi- | records
tation start
(inches)
Lincoln, Nebr.__c.ccomen-- 11.40 1878
Columbia, MOoeeenmeaneaa 11. 45 1889
Springfield, MO wmereaauen 18.75 1887
Akron, Ohio_._._.. 11.43 1887
Columbus, Ohio... 10,07 1878
Toledo, Ohio... ... 671 | 1870
Youngstown, Ohio.___.... 7.41 1942
Parkersburg, W, Va....... 12,05 1888
Williamsport, Pa. 8.30 1873
Baltimore, Md..... ——- 11.80 1871
Nantucket, Mass 7.45 | 1886
Tucson, ATiZ. . .- occeuuen 8.20 1862
Mount 8hasta, Calif...... L7 1888




TasLe 2.—Unusually large precipitation amounts for July 1958
Latest
Total | previous
Station July year
precipi- with
tation larger
amount
Billings, Mont_ ... 3.12 1912
Duluth, Minn___.. 8.51 | 1900
Omaha, Nebr_....- 9. 60 1875
Valentine, Nebr.. 5.39 1929
Peoria, IIl_________. 8.42 1860
Evansville, Ind. ... 9.69 1910
Indianapolis, Ind.... 8.11 18756
South Bend, Ind... 7.18 1896
Lexington, Ky...-- 10. 64 1875
Louisville, Ky__..-- 7.05 1922
. Va. 9.36 1938
8.70 1936
7.15 1945
8.14 1938
Providence, R. I. . .___.. 6.29 1938

enhanced by the stronger than normal Bermuda High
(fig. 1 and Chart XI) which produced abnormally strong
southerly flow of moist tropical air from the Gulf of
Mexico northward over much of the eastern two-thirds
of the country.

In southern Arizona pronounced shower activity pro-
duced above normal rainfall (Chart I1I-B), and Tucson
reported the wettest July on record.. Northern Cali-
fornia and southern Oregon, usually dry at this time of
year, had precipitation totaling more than one inch.
Mount Shasta, Calif., established a new July record of
1.77 inches.- . . = ' '

Because of the highly favorable regime for rainfall, dry
conditions were reported from only small areas in the
United States. The extreme west coast where down-
slope flow prevailed (note anomalous flow from northeast
in fig. 1), received little or no rainfall. Seattle, Wash.,
with no measurable precipitation, had the driest July on
record, and Tatoosh Island, Wash., measured only 0.24
inch, their smallest amount since 1922. A large area of
the Great Basin was also arid, but there was no organized
drought in the United States. The few stations that did
report record dry weather were widely scattered. In addi-
tion to those stations already mentioned, Winslow, Ariz.
with 0.17 inch and Cape Hatteras with 0.45 inch reported
the driest July on record. Grand Junction, Colo., and
Albuquerque, N. Mex , had their driest July since 1898
and 1900 respectively. Over the United States as a whole
there was a paucity of significant dry-weather reports, but
many precipitation and cloudiness records were broken,
and July 1958 will be recorded as an extremely wet month
in most areas.

TEMPERATURE

In the central portion of the United States, where the
heavy rainfall was noted, temperatures averaged very
cool for July. However extreme southern parts of the
Plains, and Rocky Mountain States were warm with some
areas reporting much-above normal temperatures (Chart
I). Hot weather also was observed in the Far Northwest,
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Fieure 9.—Departure from monthly normal of the mean thickness
(7001000 mb.) for July 1958 (in tens of feet). Isoline interval
is 50 feet. Below normal values are stippled. Cool conditions
dominated the central United States while warm airmasses
occupied the Northwest and Southeast.

in coastal regions of California, and in the Middle and
Southern Atlantic States. '

From June [5] to July there was a westward shift of the
temperature pattern, associated with the retrogression of
the planetary trough from the east coast to the central
United States. In the central Plains and Rocky Mountain
States temperatures cooled by 2 to 3 classes from June to
July, while an equal amount of warming took place in the
Middle Atlantic States (fig. 11). Little change occurred
in between over the Central States where temperatures
remained below normal.

This month’s temperature pattern is, in most areas,
easily related to the mean flow. The ridge with above
normal heights in western Canada and the trough with
subnormal heights over central United States (fig. 1) were
accompanied by stronger than normal northerly flow over
western North America. This encouraged frequent in-
vasions of cool airmasses over the central Plains of the
United States. The eastern ridge remained flat, especially
in the north, under the domination of the Atlantic block-
ing, so that the cool airmasses frequently pushed eastward
and kept northern New England cool.

The cool weather in States bordering the eastern Gulf of
Mexico seemed to be associated with cyclonic flow at 500
mb. (not shown), and the cloudiness and precipitation
which occurred in the first half of July.

In the Great Basin the subnormal temperatures, which
have been so characteristic of Julys since 1953, are not
easily explained. The records at Winnemucca and Ely,
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for example, indicate that both the maximum and mini-
mum temperatures were below normal, while the amounts
of cloudiness and sunshine were very close to normal.
Precipitation could not have suppressed the temperatures
girce it was below normal, and in fact the warmest and
cloudiest days tended to occur together. The California
trough was weak, and there was little advection of cool
Pacific air into the Basin. The 700-1000-mb. thickness
averaged above normal (fig 9). However, at 700 mb. the
anomalous flow was from the north-northeast (fig. 1),
indicating that on the average cooler than normal air was
advected into this area at the higher levels. This cool air
aloft could have maintained a steep lapse rate, thus holding
the surface temperatures below normal. But this seems
hardly an adequate explanation for the much below normal
temperatures that were observed. An extreme of —6.1°
at Winnemucea is over three times the standard devia-
tion—a rare event indeed. Perhaps these extreme
anomalies are tied in with the currently used normal
temperature.

Temperatures in the Great Basin have been cool,
relative to surrounding areas, since 1953 when the normal
temperatures were adjusted for different periods of record,
changes of station locations, etc. Because past records
have been so heterogeneous, establishing the proper
normal is a very difficult problem. Therefore, it is pos-
sible that the negative anomalies during recent Julys in
this area are partially a result of the new normal temper-
atures, which are higher than those used prior to 1953.
For example, the July normal temperatures used after
1952 were higher than the previous normals by 3.6° F. at
Winnemucca, Nev., 4.9° F. at Ely, Nev. 3.4°F. at Las
Vegas, Nev., and 3.8° F. at Yuma, Ariz. At neighboring
stations the normals also increased but by smaller amounts.
After checking the records at a few of these pertinent
stations it was found that the monthly mean temperature
anomaly at Winnemucca has been negative every July
since 1953 and also negative at Ely since 1955. For
every 5-day period during July 1958 the anomaly at
Winnemucca was negative, and at Ely the anomaly
reached 41 for only two 5-day periods, which, inciden-
tally, were overlapping.

Admittedly certain regimes are known to persist for

_considerable lengths of time, and the cool weather relative
to past years in the Great Basin may be entirely real or
at least partly so. But the associated circulation anom-
alies (incidentally based on normals for a different period
than the temperature normals) for this July do not sup-
port the extreme temperature anomalies in that area.
More light will probably be shed on this problem when
new normals are computed in 1960.

The warmth in the Middle Atlantic States was asso-
ciated with the persistent Bermuda High and southerly
anomalous flow at sea level (Chart XI) and at 700 mb.
(fig. 1). The only time cool, dry air really penetrated
this area was during the secondary regime (fig. 5) im-
mediately after mid-month. In the Northwest the
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F1GURE 10.—Number of days in July 1958 with fronts of any type
within unit squares (with sides approximately 500 miles). All
frontal positions are taken from Daily Weather Map, 1:00 p. m.,
EST. Areas with 15 or more days with fronts are stippled.
Fronts were frequently located in central and northeastern
United States, separating the cool polar airmasses from the
maritime tropical airmasses.

Yempsr;:'ure Class
__Difference
JUNE to JULY, 1958
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Fiaure 11 —Number of classes the anomaly of temperature changed
from June to July 1958. Areas where the anomaly in July was
2 or 3 classes cooler are stippled, 2 or 3 classes warmer are fine
hatched, and areas of no change in anomaly are coarse hatched.
The East was warmer and the interior areas of the West were
cooler in July than in June.

strong ridge (fig. 1), with absence of westerlies (fig. 8),
and accompanying cool Pacific airmasses, prolonged
the record-breaking heat wave previously reported in
June [5]. Olympia and Seattle, Wash., and Eugene and
Pendleton, Oreg. had the warmest July on record.



276

The long-period trend for the coast of California to be
warm continued through this month, and San Francisco
had the warmest July on record. This persistent anomaly
was thoroughly investigated by O’Connor [5] in the
previous article of this series, and it seems to be most
closely allied with the abnormally warm sea-surface
temperatures which minimize the cooling effect of the
sea breeze.

6. TROPICAL STORMS

There were no tropical storms this July in the North
Atlantic. Sea-surface temperatures were above normal,
but the intense blocking over the Atlantic depressed the
westerlies, and the circulation was highly unfavorable for
tropical storms in that area [1, 4].

In the Pacific there was considerable tropical activity.
Four storms occurred in the eastern Pacific between the
Hawaiian Islands and the mainland of North America.
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Two of these cyclones reached hurricane intensity. In
the western Pacific six tropical storms were reported, and
all but one reached typhoon intensity.
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Chart I. A. Average Temperature (°F.) at Surface, July 1958.
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Chart III. A. Departure of P;ecipitation from Normal (Inches), July 1958.
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Normal monthly precipitation amounts are computed from the records for 1921-50 for Weather Bureau stations and from
records of 25 years or more (mostly 1931-55) for cooperative stations.
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Chart VI. A. Percentage of Sky Cover Between Sunrise.
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A. In addition to cloudiness, sky cover includes obscuration of the sky by fog, smoke, snow, etc.
visual observations made hourly at Weather Bureau stations and averaged over the month. B

Chart based on

. Computations

of normal amount of sky cover are madce for stations having at least 10 years of record.
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Chart VII. A. Percentage of Possible Sunshine, July 1958.
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A. Computed from total number of hours of observed sunshine in relation to total number of possible hours of
sunshine during month. B. Normals are computed for stations having at least 10 years of record.



'6e-1¢6T poltad oY) uo paseq ueaw ayj} jo aFejusdtad 9yj SMOUs Jasul 9y,

‘UMOUS BIBD 9SOY) J0J URBY] JopIm B A0BINDOE JO SHWI[ Yorym Joj BIep Arejuowaiddns wiodj paure}qo ade SOJBWIISY IoYlIN JIBYD UO UMOYUS 918

JULYS 1958

saul[os1 0] BIep 21seg (.  ‘wd ‘(B0 ‘wid [ = Ko[Jur| 1) SAa[3uUB[ Ul SOBLINS [BIUOZLIOY B UO PIAIIIAI ‘DSNJIP + J09JIp ‘UOIFBIPEI IB[0S A[IBD UBDUWI SMOYS }IBY)
13/9 08 8 06 S6 R T 50l oul i 01
L o - N . e i . J
\ = X: o 2 &
\ i 7 i N — 3
9 ONY (O IV IN¥L NOUIIFOHd TYNNOINDD (¥IBWY) - S = X Y mmr ‘66
. N N ~38 4 °
,,.« \ = B / @om mom
i \ | ¢ y | . bOl 0z
) | nam,» v ; 91 %Tm.c@
A , . 96

Spuan
10 yo¥l

007 1§ —_ wﬂw

ppayduds
o

® o0
)
> gpiénd P oot ‘

S

aqun(od &
ydasof 18 &

e A —

w2y wodnE
- sv swon o 8
>
Q
\soduartd .
£y Xn0IS;
pueS 0 7 Jnbnand
opk . — = 7 gowd ) 0014218 M
[x L ,Uu/m,z\ uosipew .
,z:umrva ) \oite 5 e

ned S0
A oG
V .

2l

[

[}

ooy RS
>
upsny

ey

Vet \\\/&\ nQ Wf L ,
andnbieW ok | o syi0) PUBID  aye S|S0
oo 4 o -
B
TN \ neasoy  EUIQWR4
0 v

Mojsuy
o M

Heisgej;

Sl 08 S8 06

S6

sl

UPSIA JO 8brjULDISg :jOSU]

('GG-TSHT poued .ﬁo peseq uesy)
"8G6T AN[ ‘@snyji + }0911(] ‘UoTjeIpRy IR[0g JO sen[e ) A[ie( ebeisay

‘8661 NHSH do%m%mm 1

elog Afre(q

TIIA R4 0)




JULY 1958

"popN[oUl 248 SI0W J0 SINOY Fg J0F PaYIIUSP! aq P[NOd YoIym SI9juad asoyy A[uQ
}oBI) Ul 9UI] payse(]

‘uon3isod Mau B UOIIBULIOFDI S9)BIIPUL
‘umoys portad 103 1e3usd Areuonels Jo uonisod a3eolpul seaenbg  suonisod A[Inoy-9 SurusAIejul 23eIIPUL SIO(]
“IBqI[IW }S918aU 03 danssaad ‘mo[eq oan3y ‘93Bp S9}BIIPUL S[OdId 9A0qR 2an31] I, S "M "W "B ()):) B J3us0 Jo uonpisod S93BIIpUL B[IIL)
HEEaL oY) » 5L 08 o oG8 . \Cm . . G6 B ‘:«:‘\ - 0L - ‘,g S .‘QNW o oSG2l o v..wm"‘ . S
Ze Vs X T : s e SIANLILYT SNOIMVA LY S3ITA TVDILAVYN 40 3ITVOS I
x &® 1 e . 006 008 00 009 005 00y OOE 002 00l |
: ] / e R e e N =Tt
s = . , { \ 1 f | N NN \ \ \ |
5 + i H ; N \ Vv
:« ’ T \ \ \ \ |
st ; X W X , —
S g ¥ a5 A / N : \ / T t I
| 2 N R - ) e e m
, - = ) - i | 4 09 LY TITIYHYd QEVANYIS
\ 5 - } \ ' NOILOE[O¥d OIHdVHDOIHILS HYTIOd

'8SBT A[n[ ‘A9

mmw e .wthﬂoﬁubm_yndw,wo s1ejua)) jo s}oe1], X[ MeyD




JULY 1958

‘soquifs jo uorpeue[dxa 10J X 3BYD 998 ‘L 'S ‘W "W ‘B (0:) B J93U9D JO

.58 206

uonjisod sajeoIpul 9[241)

0L

oGl 2021

X &Y = VRSV s 4P & s G
0L 08 o001 02l J0EL OVl 2051 2091

S S

006 0o 00L 009

0EL

20C

‘8GR T AIN[ ‘[@AST BOG IR SOUO[PA)) JO s18juUa)) JO Syoe1], ‘X HMeYD



JULY 1958

“0p6T 03 Jorad o3eI10A00 BIRp 930[dW0D ISOW JO SIBIL (F Y3 10F (6861-668T) SABIN I0Uy3ea |\ [BOL103SIH Y3} Woaj SSUIpea.l uo paseq plis puowep & ut wmoﬁoww
-I93Ul ,(T 40§ puB PI0daI Jo sIeok () 3SeS] 78 SUIABY SUOIR)S 10] poIndulod 9.8 S[BWIOU 2anssald ‘Ypuoul oy} Julnp wied sem Jo sjuiod ssedwod 91 woiy ma[q
purm awiy jo o3ejusdiad Mmoys sosoapuipy  sSurpead "I, S ‘witd (0L PuB ‘W B (0:L 9Y) JO soFeIoAr oY) WOIJ paule}qo aae saanssaid [9Ad] BIS 98BIOAY

4G6 sainy 0ADqD10 001 250! Ol

= —
T TfTWlJ +02 -+
I .

<0k o521 J0E}
b T : 0 7 T
=t G b

f
N

)y

o N ]
IONVLNIDNIJ ATHAO]

e w

et

‘?EHOZ uo _m mu.:.t.mmwﬂ

\

oLy b,
15 Q!
oy

\ saaflapv1 snowva Lv s3w fgiLnvN 40 31v0S

o oy oG i) 006 pos oo 009 005 O0p 6oz o0l 0 0so0l
n $\o 2y / / = T ,?ou . 152
/5& o \ | |

Sy, ] —— Q0 N |
SRS RN

\ | .

/ / ; |

+ oy |

e  cnartl

B

0oV |

A ; |

e V, M Hﬂ &7 |

,

09 1Y TITIVHYd QYVANYIS
NOILDI[O¥d OIHdYHDOIUILS HYTOd

] / s
J -
= /
= ) /
- I /
O~y | .
wi._sw .t\& o

I

e

: = AN,

08 00!

: o
=omc8oco»

J0S1

'8GHT AIN[ ‘TewION z,Hon ("qur) @inssaig obeioay

jo arnjreds( :}OSU] 'QGET A[N[ ‘SOSOIPUIA| S0PJING pUP (‘qUI) SINSSOIJ [9AST BOG 9bHRISAY

IX HRYD



JULY 1958

‘SUOI}BAIOSO UIMEBI UO PIOSE( 4B BIBD PUIM [[V 'SIOUY ¢ I0Yjeoj J[ey pue ‘sjouy (] I9yjeaj [[nF ‘sjouy (g
syuasaadaa Sep ‘sjouy ut peads puip\ D, Ul eanjeradwa], *(siejow otwreukp 86'0 = w'd 3 [) suejow [erusj0doad ut JySeH

0Ll oSl <02k o521 S0EL

oSL 08 .58 556 3039

¥ okognapy 0 001
vons & L

T oA e

S g

1=1143 gg8082'% )
a1 moswo) =4y (SLONM) ALIDOTIA
oz mdbool-qV e OF oy 09  O€ 001 05100z 00E 009
01 mdb0os ~gv zi Si 0z Ov 0S SL00L0SI 00E
¢ mdbgz =qv 9 S 0l 0Z G2 S'E0S SLOS)
/ - S = Bt

f N N NN e

Ay !

mte——— 4
odIxaw =1

,&.v«,\ =

R ‘_QSF
_nom<

0L 7T
06

H
4

5

o
00 Y

) A

.09 LY TITIVHYd QUYANYLS
NOILOI[O¥d OIHdVUDOIHILS UY10d
/ XX /
/ N\ x

o ¥

it

2081

2091

061

702
,%,, ’

N B 08 |
°
o7 FOVIHNS TUNSSTHWd ILNVISNOD
ITYOS ANIM DIHdOHLISOID
3 aniiivi VA 1v S3TW 1V¥OILNYN 40 3TVIS
T O 008 s 00y 00E 002 00% 0 0500l
[17s
X ~ a

'0O€|

'SpuIp) juejnsey pue ‘ernjeredwa] pue jybrel] ebeioay ‘8GET AN[ ‘'LIND 00ZT '@orpng 'qu-0Gg8 ‘IIX HeYD



JULY 1958

deur Jo uoneue[dxa 10 JIX IIBY)) 99F

456 sady 0ADGM10,00 2501 0Ll g 202} 52 OEL
T 3 7 T ] T
& ] wfi,.s ] . :
. 3 ge 0mmad =33 880N
45 T O e i (SLONM) ALIDOTIA
s F o0z mdbool-qV e [¢3 or 09  0€ 00l 0S1 002 00E 009

01 wdbos -qv ezl sl 0z 0E  OF 0S SL00l0SLO00E
g wdbgz -4V 9 St ol
) ) -

,w 02 G¢ SLE0S SLOSH
e e — - =
R ¥ N N\ X

Sl
=t = T8
/ 4/ \ ; , =

o
DUOPIA POPAD

i
Qdxaw  °

-—

\

\ |
ooy uos  \ l. o
Auosparo m N/ /N TPy

. oy 9 |
- W
ing M T

.J\Ws_.;o Ll X f
o / oo ©%04 e -1
; A foa R, o -
flsoronts) A~ fV\- e =

o
S \
1 e

o
l1omsoy

ool 2
| Moy, Hote,

S3TIWN 1VOILNVYN 40 37

00y  O0E 002 00k oomooW«m.

piouBut S opgam

o)

/N%S s *
? ) Srquned  pXPQL _ puoP® <_, =
” e
> T o Qybuuds 2
0 2 PRS- i
< uco;& Scm.w Gl e {
Sore?™ Fous NI N ,
Dt <4 5 suioW 520
5 TR

iy
& | uostPoW
o

NN NS

//,/w,ﬂ

NI G T 10

,ooa‘_au_ oz

ﬁﬂj

09 LY TITIVHYd QUYANYIS
NOILOI[OHd OIHdYHDOIUILS HYTOd 1,08

X A Zll|

> ‘.\“}Y>§wﬂm\/ B
05 09Y%0L 08

‘SPUIp juelnsay pue ‘ernjeredwe], pue jJybIey ebeieAy '8GET AIN[ 'LIND 00T ‘@orjng 'qu-0Q/ ‘IIIX HRYD

<091




JULY 1958

‘dew yo uonyeue[dxe J0y [[X 3IeYD 99F

VZENE

B°r4

56 015 0A04M010 001 <501

) s T
|

«m.: 021 o .omN_n o ) OEL

e

(D3 g o=wd
+ 143 5] (e eau]

,
‘ , Am.rozx:._._uod> 7
t ; K 7 0z @wdBool-qV v [0 (04 09 0 00l 0§51 00Z 00E 009 |

r) ] 01 mdbog -qvel Sl 0z OE  OF 0S5 SZ00L0SkO0E
N, g mdbgz-qve sz ol G} 02 GTSYE0SSLOS)
Gens | eoibzoy = R N T
AR N f . N \ \
odnaw Pt = Y

f
| S N
| —
N N,
oﬁ - j = .
2 " uog  \ o 4
IS gt J,J_‘ \ 3 S.§_nno i SR LT ! Ee
—~\ N \ y =
Lok L
, T\ | s SIOVIHNS TUNSSTHd INVISNOD |
I oy e, / ., TTYOS ANIM OIHdOHISOID

7 ™~
S3ANLILYT SNOIYVA LV S3TIW VDILNYN 40 3VOS
008 00 009 00S ©OOF OOE 002 00l 0 0S 001

e v,s. JV/& / / / ,/ |
FEPmey 2 7 A L e

.eaau..g.g&;&w&m /_7, F temm.s@ ,V\f?,é / %/ P.O
. | , | R

N _

AL F

i
S

oNeaOT

3 75
S A,
Fora i

N

L
T

%

/ .09 1Y TATIVHYd QYYANVYILS
& NOILDI[OHd OIHdVHUDOIHILS HYTOd

hN 52
X 3
XA
b
A BN X
inoiL " TN / E \
e \Y#T‘Lli R «n‘. 3

A

AN\A

.an iy
05 509 ¥500L 08 00l o02l 0EL o071

4
2081 2091

o0E oSE

02
R

‘'Sputp) juejnsey pue ‘einjeredwa] pue jJYLBISY 8beieay '8GET AN[ 'LND 00ZT '@oerpng 'qu-00S ‘AIX HRUYD



JULY 1958

‘dew Jo uonyeue[dxa

10§ ITX BYD 09

|
= E \ poomR i e
\ \ w‘m_c LS
e ow 9M°1
\ X U Maws\ Wé >
. s iy
- \
’ ;
, |

—~—

~ 51094

007 oo e 00l 0 0500k,
o e N e 0z
pmeed] o g, o 1] =
oA o, ™ Pl N | a|
— we ) %S at? "0 | -]
o T cuid TN Wsi»o.ﬁ b n«g ¢l R Wo:i.ea a), W~ W 08 N |
= = = 7 oo n
e —— i ; , , |
o s o, ; A 1 P o |
P D N \ L\ Yal [T
—— 08, # 1
| N W s
. Y e | oL
o) W — [l
09 1Y 13711 d QUYANYLS |
NONOI[OHd OIHIVISQIWALS UYTOd  iog
S O .\
J o B ) _
i
N
ose|
2
g
\
Y
i Lor]
1 Wa

2 08 GE v -

/ow

| odoixaw

06 656 4a3n ©ABAMDL0. 00} S0l 011 St 021 ! SOE
\\,+\+\T\r\ \vs?ﬂ —— F — JT = u
o \ | = (up3 gr0=maR 1=14d8 gg5087'8 ) |
1 T 4 — 113 ) pamau] Mo190)=qY (SLONM) ALIDOT3A !
—
+ ) oz wdBool-qV e (03 ov 09  OF 001 05} 00Z 00E 009
| 0} mdb0g =qv el St 02 OE OV 0§ S 00l0SL00E 7
T S g mdbgz -qv 9 St ol Sl 02 G2 SUE0SSLOS)
\26PUA PDPNE | UoHBzoy, 1 -
ol A P D ,‘ /, / N
f4—t f e A\,\ /,,/

o oliusuy:

L

>

ITYOS ANIM DIHJOHLSOID

YA LV S3TW TVIILAVYN 40 ITVOS

AR

34 21njosay

SRS

/ y
eV g

09 Y04 08

P /
S AL 1) £ =
oSLL

'SpPUIp) juejnsey pue ‘einjeredws], pue jybie

H obereay ‘gG6T AIN[ ‘LD 00ZT '9d°jng ‘qu-00g “AX Heyd



JULY 1958

‘dew jJo uonyrur[dxe 10J [TX IIBYD 99S

0SStz

1

G6 1niny 0ARGMD10400L 2501 oSh 021 Ko OEL
) ur‘Lﬂ\o.n?.,J = = =
o= i o :
R ety (SLONM) ALIDOTAA
~
oz mdbool-qV ve 0€ or 09 OE 00} 0S}00Z 00E 009
01 mdbog =qv el s 0z 0E  Ov 0S SL00l0SIO0E
g mdbge -qv 9 SL ol Gl 02 G¢SLEO0SSLOSH
g Y <
N ,/«
< R h
> - ,// N
/ < 9
N
e, b 3
e B
\ . T~ N
.a_s,.u.\x R Z — o ,dw/
:u / Wu/) o104 13 T 3 34 ~
{iodares J% lj _.Eéww_ H /
.\y/vgcok ni/ o &xuﬁ s /i
Do llemsoy N % 4
) -

SIOVAUNS FYNSSIUd LNVISNOD

P |

a,a,% s ,..u;w,,.;:ak\ . {
€ —-of wod®! VA o enbus, f
4\ o geeW e i) TTYOS ANIM DIHIOWISOID
oo U 5, o 7 >
\x S$3ANLILYTT SNOIYVA SITIN 1VYDIILNYN 40 3TVIOS
06 008 00L 009 008 00€ 002 001 0 0S 001
oL 3un, T 02
* wv_.u@o,_ 4 o
| a
\

A

P D)

o "R,
:n:__:ggo
= Sinny,

L

5001

.09 LY -TATIVHYd QUYANYLS
q[O¥d OIHAYH¥DOIHILS ¥U¥YT0d

LuomD
W,
OF |

sy ooy o
../ vy A E%'«Tok%:od T // // // / f _ﬂ =
2 - - = « :
e S=mma st

‘SpuIp| jueynsey pue ‘ernjeredwa] pue jybIol ebeieay 'gGET AIN[ 'LIND 00ZT @oepng 'qui-00C 'IAX #HRUD



JULY 1958

‘dew jo uonyeueidxs J0J JTX 3IeYD 99S

56 :m.u 0Apqn3010 .00} 501 011 ity 021 et 0E}

" — T

(wp3 gy ommad 1=1jd3 §805TE )

+ S 148 ) pamu] mow0D=qY * (SLONM) ALIDOT3IA
w " oz mdbool-qV Tz oF ov 09 0 00l 0S| 00Z 00E 009
~_ T 01 mdbog -qv el [ 0z OE OV 05 SL00l0S:00E
. * s wmdbgz =qv 9 SL ol S} 02 G2 SLEOSSLOG)
T

akouyUBS Lon
— \ms.z,__mv\ e S T

|
/ﬂr‘ —y
N —

o.um

Ao

% %_,3 J\M
o

e o toaw; o
Ca 0 N by
xf» Rowon J \ 1o Rsoy

™
X m/ AR Eu;?_;.:_n —
; . . B :_E.? o .o
4 oou o; :,.%.oi - ! Mopsujy,  HO3se, i
i L owey |

: eaﬂwﬂ ! oige osotinyy —

03B

.02

SIOVIUNS FYNSSTHd INVISNOD
ITYOS ANIM OIHdOHLISOID

/

a:u?n vy WJO_K<> ._.( S3ITIAN VIOILNYN 40 3TVOS
>5~MW :\a% 006 oom 00L 00y  00E 002 0Ol 0 0S 001

T gl Po00] Py e N z / / T \,ON 3
ﬂ S ! ) a|
> oo %nﬂs e o My { N 52 i )

s =i,
oy T o I

Y Rus < |

S 1Se TG |

ICNEELE N

|

aufdkyis

56 mmuam MYT0d o

e i 7 ‘ 7o D T e W ()
e : S SR 06

: °4 ins, C
\ o )
) VOIS o o /: ;
R Ot

‘b?\\bb
o

ot 1\IY.i ot

A

\ /G’L

.G

-+ kg 0w
K\_\ MKWJC.%

<001

0

+081

'SPUIp) jueinsay pue ‘einjeredwa], pue JybIol] w@ﬂmﬁw '8GHT AN 'ILIND 00ZT ‘@oepng 'qu-00T ‘TIAX HeYD

/ s
2001 uoi ecm_ nov— 051 4091




